-1. . 




JP6203206 



© PAJ / JPO 



PN - J P6203206 A 19940722 
" PD - 1994-07-22 

Tl - ffMI READER FOR CARD 
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IN - SEKIGUCHI TAKETO 

AB - PURPOSE:To provide the card image reader which can improve the image quality of a final image-by removing 
the influence of the ground pattern part of the card and giving right and left symmetrical shades to longitudinal 
lines of embossed characters. 
- CONSTITUTION:The im^e reader is provided with an rt^g^sensor 102 which is arranged at right angles to the 
card surface and two left and right line light sources 103 and 104 which are symmetrical about the £mage 
sensor; and the light sources are turned on IMlRailJiat the line period of the fm]|ge sensor and two kind of 
reflected lights obtained from two left and right directions are read out as image data by the image sensor, line 
by line. One kind ofjmlle data are delayed by one line and the absolute value of the level difference between 
the two kind of image data is found in pixei units of each line; and the absolute value is inverted in 
black-and-white level and the obtained data are printed out on a printer as final data of the whole card. Thus, the 
influence of the ground pattern part of the card is removed and the longitudinal lines of the projection 
embossed characters are given right-left symmetrical shades. 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Consumer Transaction Facility (ATM) and the 
image reader of the card of a cash automatic expenditure machine (CD) which are used in a financial 
institution etc. 

[0002] . • . 

[Description of the Prior Art] the card with a magnetic stripe generally called cash advance card with 
ATM currently installed in financial institutions, such as a bank, or CD ~ using it -- the customer in 
the case of dealings -- he is collated If a customer operates ATM etc. using this card, based on the 
information memorized by the magnetic stripe of a card, business, such as trading [ which a customer 
wishes inside equipment ], i.e., payment, payment, and transfer, will be performed. 
[0003] Print information currently recorded in the character by which combined with this dealings 
business and cash advance card convex processing was carried out, i.e., an embossed character, such 
as the account number and a name, inside the equipment of ATM in that case, and a customer is 
provided with one sheet as a schedule-of-transactions document, and also the financial institution 
saves one more sheet as a proof of dealings. Although the pressure-sensitive method which copies 
out only a convex type embossed character on the impact paper was generally adopted as printing of 
this embossed character field by the method of hitting the impact paper against an embossed 
character field, and pressing a it top with a roller etc. Recently, the embossed character of this 
embossed character field is read optically. After carrying out various signal processing of the 
obtained image data, a printout is carried out by the printer as an image picture, a customer is 
provided with this or the image reader of the card saved as a proof of dealings in a financial 
institution has become in use. 

[0004] Drawing 4 is the block diagram of the image reader of the conventional card, and the cross 
section with which drawing 4 (A) looked at the optical system of the image reader of the card from 
the side, and drawing 4 (B) are drawings showing the level relation of the analog reading signal 
outputted from the MEJI sensor of the image reader. In drawing 4 (A), the convex type embossed, . 
character section by which 400 is formed in a reading card and 401 is formed on the reading card, 
and 402 show each cross section of the pattern (the design section is called hereafter) of a character 
with the arbitrary printing concentration currently drawn on the card face, a sign or an illustration, 
etc., etc. Moreover, as for the lot lens array by which 403 has been perpendicularly arranged to the 
reading card 400, and 404, 405 is to the perpendicular direction of a card face to 1 -dimensional 
image sensors, predetermined angle, for example, Light Emitting Diode line light source -alpha** 
leaned and arranged. 

[0005] Moreover, the horizontal axis of drawing 4 (B) corresponds to the readmg position of a card, 
and a vertical axis expresses the output level of the analog reading signal outputted from 1- 
dimensional image sensors. Here, if the optical system which fixes a card 400 temporarily and 
consists of 403 or 1 -dimensional lot lens array image sensors 404 and the Light Emitting Diode line 
light source 405 is moved in the direction shown by the arrow 420, the analog reading signal which 
appears in a certain arbitrary light-receiving positions on 1 -dimensional image sensors will serve as ■ 
the sensor output level 410 shown in drawing 4 (B). 

[0006] That is, from the relation of the degree of illuminating angle of the Light Emitting Diode line 
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light source, the natural con^^P^on concentration of a card flat part, the^^figuration of the convex 
type embossed character section, and the printing concentration of the de^^i section, in an analog 
reading signal, the natural complexion level 411 appears in a card flat part, the shading level 412 
appears in the upward-slant-to-the-right ramp of the convex type embossed character section, the 
mirror reflection light level 413 appears in********init, and the design level 414 appears on 1- 
dimensional image sensors in the design section to 

[0007] The image picture of the card- face side needed here Not the design section drawn on the flat 
side but a subject is an embossed character which makes a convex type configuration. The embossed 
character at the nose of cam of a height of an embossed character And black ink, From it being 
image reading of the whitish card with which application processing of the blue ink etc. is not carried 
out, and the card with which the natural complexion of a card and the embossed character with the 
same color are formed The amount of reflected lights from the flat part of the card which gives a 
predetermined angle, irradiates the light source which irradiates a card to a card face as mentioned 
above, and is obtained from the result, The device which expresses the level difference of the degree 
of illuminating angle of the light source, the amount of reflected lights of mirror reflection light or 
shading generated from the configuration of the convex type embossed character section, and the 
amount of reflected lights of the design section by the printing concentration of a printer is made. 
[0008] Namely, the image reader of the conventional card Optical system, such as 1-dimensional 
image sensors and the Light Emitting Diode line light source, is arranged right-angled to the 
conveyance direction of a card, in addition — and, since the level difference of the amount of 
reflected lights of four points, the natural complexion level 41 1 by the irradiation light from one 
direction shown in drawing 4 (B), the shading level 412, the mirror reflection light level 413, and the 
design level 414, is treated as an image data of a card The pattern corresponding to the printing 
concentration of shading of one side and the design section in the vertical line of a convex type 
embossed character will be printed in the direction of black, and the image picture acquired from a 
printer as an end result will be outputted. 
[0009] 

[Problem(s) to be Solved by the Invention] However, although the card of the whole surface same 
color had many natural complexion colors, the card used in the latest financial institution etc. As a 
result of the illustration card with which various designs were given recently beginning to circulate, 
optical system is arranged right-angled to the conveyance direction of the aforementioned 
conventional card, in addition, and the amount of reflected lights of the card flat part by the 
irradiation light from one direction, The degree of illuminating angle of the light source, and the 
amount of reflected lights of mirror reflection light or shading generated from the configuration of 
the convex type embossed character section, By the conventional method of expressing by the 
printing concentration of a printer using each level difference with the amount of reflected lights of 
the design section (1) If patterns, such as a small design, for example, pinstripes, a disk, and plaid, 
are printed by the whole card, the design of a card face will be conspicuous and decipherment of an 
embossed character will become difficult from shading of a convex type embossed character. 
[0010] (2) When an embossed character laps with the design section, a result by which the shading 
level of an embossed character is concealed by the design level of the design section is brought, and 
shading of the embossed character to which the image picture by which a printout is carried out is 
emphasized, and the design section makes it the original purpose does not appear. 
(3) The image picture by which a printout is carried out turns into a picture with unnatural characters, 
such as the alphabet with many vertical lines and horizontal lines, a sign, and katakana, only with 
shading of one side in the vertical line of a convex type embossed character, and reduce image grace. 
There is a problem to say. 

[001 1] The trouble which described this invention above that decipherment of an embossed character 
becomes difficult like under the influence of the relation between the shading level of an embossed 
character, and the design level of the design section to the design section, While only the uni 
directional of a vertical line is emphasized, and shading generated from a convex type embossed 
character solves the trouble of reducing the whole image grace and removing the influence of the 
design section of a card It aims at offering the image reader of the card which can aim at 
improvement in the image quality of the last image picture by forming shading of a bilateral 
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symmetry in the vertical l^^Jf an embossed character. 
[0012] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned 
purpose, the optical system containing image sensors and the signal-processing system which 
processes the signal acquired from these image sensors are provided. In the image reader of the card 
which reads the embossing field which consists of embossed characters of the convex type 
configuration of a card, carries out various signal processing of the obtained image data, carries out a 
printout by the printer, and treats this as an image picture of a card The rod-lens array 
perpendicularly arranged to the sense of a card, and the image sensors which counter this rod-lens 
array, The two line light "source prepared in a bilateral symmetry to the aforementioned rod-lens 
array, The means which carries out lighting control of the line light source of these two books by 
turns the line period of the aforementioned image sensors, A means to read two kinds of reflected 
lights obtained from the irradiation light of a right-and-left 2-way per line as two kinds of image 
datas by the aforementioned image sensors, A means to delay one kind of image data of the two 
aforementioned kinds of image datas by one line, A means to calculate the absolute value of a level 
difference for the level of the two aforementioned kinds of image datas in the pixel unit for every 
line, The means which carries out monochrome level reversal process of this absolute value, and the 
means which carries out the printout of this image data by which the reversal process was carried out 
as the last image data of the whole card are established. The influence of the design section of a card 
is removed, and it is made to make shading of a bilateral symmetry appear in the vertical line of a 
convex type embossed character. 

[0013] Moreover, the line light source arranged so that light may be perpendicularly irradiated to the 
sense of a card, Two image sensors prepared in the bilateral symmetry to this line light source, A 
means to read independently the reflected light generated towards two kinds of right and left in the . 
same position of the card face obtained from the aforementioned optical-system arrangement by two 
image sensors, A means to drive two aforementioned image sensors to the same timing, and to 
calculate the absolute value of a level difference for the level of the image data of two kinds of 
obtained right and left in the pixel unit for every line, The means which carries out monochrome 
level reversal process of this absolute value, and the means which carries out the printout of this 
image data by which the reversal process was carried out as the last image data of the whole card are 
established. The influence of the design section of a card is removed, and it is made to make shading 
of a bilateral symmetry appear in the vertical line of a convex type embossed character. 
[0014] 

[Function] According to this invention, as mentioned above, as the 1st example, one lot lens array 
which reads the reflected light of a card face in arrangement of (1) optical system, and the photo- 
electric-translation system of image sensors are perpendicularly arranged to a card face, and two, the 
Light Emitting Diode line light source which irradiates a card face from the left, and the Light 
Emitting Diode line light source which irradiates a card face from the right, are arranged to a 
bilateral symmetry to this photo-electric-translation system. 

[001 5] (2) the image data outputted from image sensors by switching the lighting time of the two 
Light Emitting Diode line light source by turns the reading period of image sensors - the reading 
period of image sensors - synchronizing - in addition - and two kinds of image datas, the reflected 
light component from the left of the same position of a card face and the reflected light component 
from the right, are obtained by turns 

[0016] (3) two kinds of obtained image datas - in view of arrangement of the Light Emitting Diode 
line light source of the direction of a ramp of a convex type embossed character and right and left in 
the convex type embossed character section of a card - as for the reflected light from the left Light 
Emitting Diode line light source, on the contrary [ the lower right appears / mirror reflection light 
level / in an upward-slant-to-the-right ramp, and shading level appears in ********, and ], the lower 
right appears [ shading level ] in an upward-slant-to-the-right ramp, and, as for the reflected light 
from the right Light Emitting Diode line light source, mirror reflection light level appears On the 
other hand, the natural complexion level of a card flat part and the design level of the design section ' 
are the reflected lights from the Light Emitting Diode line light source on either side, and the same 
level will generate right and left. 
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[0017] (4) As signal process^^^barry out the printout of the image data^^Laed by giving 
monochrome level reversal process by the printer as an image data of the^mole card, and treat this 
as a final image picture, after calculating the absolute value of a level difference for two kinds of this 
image data in the pixel unit for every line. Next, as the 2nd example, the Light Emitting Diode line 
light source is arranged so that light may be perpendicularly irradiated to the sense of a card in 
arrangement of (1) optical system, two image sensors, a left sensor and a right sensor, are arranged at 
an angle of a bilateral symmetry to this, and it is made the composition which can read the reflected 
light of the same position on a card by image sensors on either side. 

[0018] (2) Read to the irradiation light of the Light Emitting Diode line light source by the image 
sensors of the right and left which drive the reflected light from a card face to the same timing, and 
obtain two kinds of image datas. 

(3) In view of arrangement of a convex type embossed character and optical system, for example, in 
the convex type embossed character section of the same position on a card, when the mirror 
reflection light of an upward-slant-to-the-right ramp appears in a left sensor, shading appears in a 
right sensor, and when shading whose lower right is ******** appears in a left sensor, as for two 
kinds of obtained image datas, mirror reflection light appears in a right sensor. On the other hand, as 
for the natural complexion level of a card flat part, and the design level of the design section, the 
same level will generate a sensor on either side. 

[0019] (4) As signal processing, carry out the printout of the image data obtained by giving 
monochrome level reversal process by the printer as an image data of the whole card, and treat this 
as a final image picture, after calculating the absolute value of a level difference for two kinds of this 
image data in the pixel unit for every line. While removing the influence of the design section made 
into the trouble by the method described above, improvement in the image quality of the last image 
picture can be aimed at by forming shading of a bilateral symmetry in the vertical line of an 
embossed character. 
[0020] 

[Example] Hereafter, it explains in detail, referring to a drawing about the example of this invention. 
Drawing 1 is the cross section which looked at the optical system of the image reader of the card in 
which the 1st example of this invention is shown from the side. Among drawing, 100 read, reading 
cards, such as an inner cash advance card, .are shown, and one photo-electric-translation system 
perpendicularly arranged to the card face possesses the 101 or 1 -dimensional lot lens array image 
sensors 102 for reading the reflected light from a card face. The left Light Emitting Diode line light 
source 103 which +alpha** Leaned leftward arrangement of the two Light Emitting Diode line light 
source which irradiates a card face to the photo-electric-translation system, and the right Light 
Emitting Diode line light source 104 -alpha** Leaned rightward are arranged. 

[0021] Here, it reflects on the front face of a card 100, and image formation of the left reflected light 
component (arrow 1 1 1) is carried out on the 1-dimensional image sensors 102 through the lot lens 
array 101, photo electric translation is performed here, and the light (arrow 110) irradiated from the 
left Light Emitting Diode line light source 103 serves as a left image data. On the other hand, it 
reflects on the front face of a card 100, and image formation of the right reflected light component 
(arrow 1 13) is carried out on the 1-dimensional image sensors 102 through the lot lens array 101,, 
photo electric translation is performed here, and the light (arrow 112) irradiated from the right Light 
Emitting Diode line light source 104 serves as a right image data. 

[0022] In addition, the luminescence intensity of the Light Emitting Diode line light source on either 
side is set up so that the output level of the image data of the right and left when irradiating the same 
position of a card face may turn into the same level. Moreover, when the irradiation time performs 
lighting control switched by turns the reading period of 1-dimensional image sensors, in 1- 
dimensional image sensors, a reflected light component on either side does not appear 
simultaneously. 

[0023] The level relation of the image data of the right and left obtained from a certain arbitrary 
light-receiving positions on 1-dimensional image sensors at the time of fixing the reading card 200, 
moving the optical system of this invention to the right from the left like an arrow 210, and reading a 
convex type embossed character and the design section and the level relation of the last image data 
obtained by carrying out signal processing are temporarily shown in drawing 2 . 
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[0024] As for a reading olwid 201, in drawing 2 (A), 200 is [ the c^^x type embossed character 
section on a card and 202^ne design sections on a card among drawing. For 203, as for 1- 
dimensional image sensors and 205, a lot lens array and 204 are [ the left Light Emitting Diode line 
light source and 206 ] the right Light Emitting Diode line light sources. Drawing 2 (B) the level of - 
the right image data obtained by the reflected light from the right Light Emitting Diode line light 
source 206, and drawing 2 (D) for the level of the left image data obtained by the reflected light from 
the left Light Emitting Diode line light source 205, and drawing 2 (C) moreover, as signal processing 
The level of the last image data obtained by carrying out monochrome level reversal process of the 
level of two kinds of image datas obtained by the reflected light of the Light Emitting Diode line 
light source on either side after calculating the absolute value of a level difference per pixel is shown. 
In addition, the horizontal axis of each graph expresses the reading position of a card, and the output 
level of the analog reading signal with which a vertical axis is outputted from 1 -dimensional image 
sensors. 

[0025] Among drawing, if the level of the image data of each right and left is observed, in the 
convex type embossed character section, the shading level of ******** will appear [ the mirror 
reflection light level of the upward-slant-to-the-right ramp of a convex type embossed character, and 
the lower right ] in a left image data [refer to drawing 2 (B)], and the mirror reflection light level of 
******** will appear [ the shading level and the lower right of an upward-slant-to-the-right ramp of 
a convex type embossed character ] in a right image data [refer to drawing 2 (C)]. 
[0026] On the other hand, in a card flat part and the design section, the output level corresponding to 
natural complexion concentration and design concentration appears as the same level in an image 
data on either side, a degree — signal processing — ****** — right and left — an image data — level r- 
a pixel — a unit — level — a difference ~ an absolute value — having asked — after — black and white 
— level — a reversal process — carrying out — obtaining — having had — an image data — [ — drawing 
2 - (- D -) - reference - ] — the feature - Since the level difference of an image data on either side 
Is a slim margin in both the card flat parts and design sections other than a convex type embossed 
character It will be infinite, and will approach in the direction of a white level ("255"), and, on the 
other hand, an upward-slant-to-the-right ramp and the lower right will appear [ the shading level of 
both ********]asthe directions of black level in the embossed character section. 
[0027] Drawing 3 is the block diagram of the signal-processing system which carries out 
monochrome level reversal process, after calculating the absolute value of a level difference for the 
image data obtained from the Light Emitting Diode line light source in which the 1st example of this 
invention is shown per pixel. Each analog reading signal acquired from the Light Emitting Diode line 
light source on either side here After being amplified by level (arrow 310) predetermined by the 
amplifying circuit which is not illustrated, The digital signal with which the concentration of a 1- 
pixel the multiple value of 8 bits (256 gradation) is expressed through the A/D-conversion circuit 
300 (here) White shows for example, a left image data for "255" and the image data changed for 
black to set to "0", and shows signal processing as R data for L data and a right image data. 
[0028] In addition, since lighting control of the Light Emitting Diode line light source on either side 
is carried out the reading line period of 1 -dimensional image sensors as mentioned above, also in the 
image data of the right and left obtained from 1 -dimensional image sensors, L data and R data appear 
per line a reading line period. Odd lines of this example are L data and the example assumed that 
even lines is detected from 1 -dimensional image sensors as R data from the reading starting position 
of a card. 

[0029] For 300, as for line buffer memory and 304, a 8-bit A/D-conversion circuit and 301 are [ a 8- 
bit comparator and 305 ] 8-bit multiplexers among drawing. Moreover, 302, 303, and 306 are / • 
subtraction circuits which consist of a 4-bit full adder, an inverter circuit, etc. Read-out / write-in 
control of the line buffer memory 301 write in memory L data outputted from 1 -dimensional image 
sensors when the reading line of 1-dimensional image sensors is odd lines per pixel by the memory 
control circuit which is not illustrated, L data already written in memory with the front line are 
synchronized per pixel of R data outputted from 1-dimensional image sensors at the time of even 
lines, and it is read one by one. Consequently, during this scan of even lines, the signal of the 
multiple- value level of the same pixel of L data and R data is supplied at the subtraction circuit 302, 
the subtraction circuit 303, and two input terminals of a comparator 304. \ : 
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[0030] After subtraction proB^ng (R data L data) is performed for sub^»on processing (L data R 
data) in the subtraction circuiO03 in the subtraction circuit 302, as for thOTtaage data of the right . 
and left inputted per pixel, each subtraction processing result is inputted into (B) as two input 
terminals (A) of a multiplexer 305. The control processing which carries out the selection output of 
one of two subtraction processing results into which the signal outputted from a multiplexer 305 was 
inputted on the other hand It is made to control by information as a result of size comparison of the 
level of L data inputted into a comparator 304, and R data, here If it is L data >R data and the 
subtraction processing result (L data R data) of the subtraction circuit 302 is L data <R data 
conversely, the subtraction processing result (R data L data) of the subtraction circuit 303 will be 
outputted from a multiplexer 305. 

[003 1] This signal by which a selection output is carried out cannot be overemphasized by that the 
absolute value (|L data R data |) of L data R data is shown. The next subtraction circuit 306 is 
monochrome level reversal process, and processing of {255- (|L data R data |)} is performed by 
subtraction processing with the value of 255 of the fixation inputted beforehand, and it serves as the 
last image data for which it asks here. 

[0032] You may make it use the look-up table by ROM instead of the comparator of the 1st example, 
a multiplexer, and each subtraction circuit as the 2nd example. Namely, control of line buffer 
memory is the same control as the 1st example. The image data of the right and left obtained during 
the scan of even lines per pixel For example, by inputting 8 bits of a left image data into the high 
order address of ROM, and inputting 8 bits of a right image data into the low rank address of ROM It 
is data processing, {255 [ for example, ], beforehand about the result of the relation between 8 bits of 
high orders of the input address of ROM, and 8 bits of low ranks, and 8 bits of output data which 
should be outputted from ROM based on the content. - (it is also possible to use the look-up table in 
which |L data R data |} carried out data processing.) 

[0033] the influence of the design section removes the image picture of the optical system described 
above and the card obtained by carrying out various signal processing of the image data obtained by 
signal processing, and carrying out the printout of this by the printer of the last stage — having — in 
addition — and since shading is made to appear in the whole embossed character, improvement in the 
whole image grace can be aimed at Drawing 5 shows the cross section which looked at the optical 
system of the image reader of the card in which the 2nd example of this invention is shown from the 
side. 

[0034] Among drawing, 500 read, reading cards, such as an inner cash advance card, are shown, and 
501 is the Light Emitting Diode line light source arranged so that light may be perpendicularly 
irradiated to the sense of a card. The lot lens array of left optical system which +alpha** Leaned 502 
leftward to the Light Emitting Diode line light source 501, and 503 are 1 -dimensional left image 
sensors, and the lot lens array of right optical system which -[ rightward ] alpha** Leaned 504 to the 
Light Emitting Diode line light source 501, and 505 are 1-dimensional right image sensors. 
[0035] Reflecting the light irradiated from the Light Emitting Diode line light source 501 on the front 
face of a card 500, image formation is carried out on the 1-dimensional left image sensors 503 
through the lot lens array 502, photo electric translation is performed here, and the arrow 510 of the 
reflected light component serves as a left image data. Moreover, image formation is carried out on 
the 1-dimensional right image sensors 505 through the lot lens array 504, photo electric translation is 
performed here, and the arrow 5 1 1 of a reflected light component serves as a right image data, drive 
control of the 1-dimensional image sensors of these-two right and left is controlled by the same 
timing in the sensor drive circuit which is not illustrated — having — in addition — and the level of 
two sorts of image datas outputted cannot be overemphasized by being adjusted by the amplifying 
circuit which is not illustrated so that the output level in the same reading position of a card flat part 
may become equal 

[0036] The level relation of the image data obtained from a certain same light-receiving position on 
the 1-dimensional image sensors at the time of fixing a reading card, moving the optical system of ... 
this invention to the right from the left like an arrow 610, and reading a convex type embossed 
character and the design section and the level relation of the last image data obtained by carrying out 
signal processing are temporarily shown in drawing 6 . the inside of drawing, and drawing 6 (A) 
setting — 600 — a reading card and 601 — the convex type embossed character section on a card, and 
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602 in the design sectio^fca card, and 603, 1 -dimensional left ima^Jbisors and 606 show the 
lot lens array of right optica^ystem, and, as for the Light Emitting Diode line light source and 604, 
607 shows 1 -dimensional right image sensors, as for the lot lens array of left optical system, and 605 
[0037] Moreover, the level of the last image data obtained by carrying out monochrome level 
reversal process of the level of the image data by which drawing 6 (B) is obtained from 1- 
dimensional left image sensors, the level of the image data by which drawing 6 (C) is obtained from 
1 -dimensional right image sensors, and the level of the image data by which drawing 6 (D) was 
obtained from 1 -dimensional image sensors on either side as signal processing after calculating the 
absolute value of a level difference per pixel is shown. In addition, the horizontal axis of each 
drawing 6 (B), (C), and (D) expresses the reading position of a card, and the level of the analog 
reading signal with which a vertical axis is outputted from 1 -dimensional image sensors. 
[0038] Among drawing, if the analog reading signal acquired from the 1 -dimensional image sensors 
of each right and left is observed, in the convex type embossed character section, the mirror 
reflection light of the upward-slant-to-the-right ramp of a convex type embossed character and 
shading whose lower right is ******** w m appear in 1 -dimensional left image sensors [refer to 
drawing 6 (B)], and the mirror reflection light of ******** w in appear [ the lower right ] from 
arrangement of optical system with shading of the upward-slant-to-the-right ramp of a convex type 
embossed character in 1 -dimensional right image sensors [refer to drawing 6 (C)]. 
[0039] On the other hand, in a card flat part and the design section, the output level corresponding to 
natural complexion concentration and design concentration appears as the same level in 1- 
dimensional image sensors on either side, a degree — signal processing — ****** — right and left — 
an image data — level — a pixel — a unit — level ~ a difference — an absolute value ~ having asked — 
after — black and white — level — a reversal process — carrying out — obtaining — having had — an 
image data — [ — drawing 6 — (— D — ) — reference — ] — the feature — In the card flat parts and the 
design sections other than a convex type embossed character Since the level difference of an image 
data on either side is both a slim margin, it will approach in the direction of a white level ("255") 
infinite, and, on the other hand, an upward-slant-to-the-right ramp and the lower right will appear 
[ the shading level of both ******** ] a s the directions of black level in the embossed character 
section. 

[0040] After calculating the absolute value of a level difference for the image data obtained from 1- 
dimensional image sensors on either side by drawing 7 per pixel, it is the block diagram of the 
signal-processing system which carries out monochrome level reversal process. Each analog reading 
signal acquired from 1 -dimensional image sensors on either side here The digital signal with which 
the concentration of a 1 -pixel the multiple value of 8 bits (256 gradation) is expressed through two 
independent amplifying circuits and an A/D-conversion circuit (here) White shows L data for "255" 
and two kinds of image datas changed for black to set to "0", for example, a left image data, and 
shows signal processing as R data for a right image data. 

[0041] As for 702, as the 1st example, a 8-bit comparator and 703 are 8-bit multiplexers among 
drawing. Moreover, 700, 701, and 704 are subtraction circuits which consist of a 4-bit full adder, an 
inverter circuit, etc. After subtraction processing (L data R data) was performed in the subtraction 
circuit 700 and subtraction processing (R data L data) is performed in the subtraction circuit 701, as 
for the image data of the right and left inputted per pixel, each subtraction processing result is 
inputted into (B) as two input terminals (A) of a multiplexer 703. 

[0042] The control processing which carries out the selection output of one of two subtraction 
processing results into which the signal outputted from a multiplexer 703 was inputted on the other 
hand Based on information, it is controlling as a result of size comparison of the level of L data 
inputted into a comparator 702, and R data, here If it is L data >R data and the subtraction processing 
result (L data R data) of the subtraction circuit 700 is L data <R data conversely, the subtraction 
processing result (R data L data) of the subtraction circuit 701 will be outputted from a multiplexer. 
[0043] This signal by which a selection output is carried out cannot be overemphasized by that the 
absolute value (|L data R data |) of L data R data is shown. The next subtraction circuit 704 is 
monochrome level reversal process, and processing of {255- (|L data R data |)} is performed by 
subtraction processing with the value of 255 of the fixation inputted beforehand, and it serves as the 
last image data for which it asks here. 
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[0044] Next, you may make^^e the look-up table 710 by ROM instea^fcthe A section of the 
signal-processing system of said 1st example, i.e., a comparator, a multiplexer, and each subtraction 
circuit as the 2nd example of a signal-processing system, as shown in drawing 8 . For example, it is ; 
data processing, {255, beforehand about the result of the relation between 8 bits of low ranks of the 
input address of ROM, and 8 bits of high orders, and 8 bits of output data which should be outputted 
from ROM based on the content by inputting the 8-bit signal of a right image data into 8 bits of low 
rank addresses of ROM, and inputting the 8-bit signal of a left image data into 8 bits of high orders. - 
(it is also possible to use the look-up table in which |L data 

[0045] the influence of the design section removes the image picture of the optical system described 
above and the card obtained by carrying out various signal processing of the image data obtained by 
signal processing, and carrying out the printout of this by the printer of the last stage - having - in 
addition — and since shading is made to appear in the whole embossed character, improvement in the 
whole image grace is attained That is, the design section of a card is eliminated and can obtain only 
an embossed character as an image picture. Therefore, when accumulating this as data and saving it, 
data can be compressed and the data of many number of times can be saved. 
[0046] In addition, this invention is not limited to the above-mentioned example, and based on the 
meaning of this invention, various deformation is possible for it and it does not eliminate these from 
the range of this invention. 
[0047] 

[Effect of the Invention] As mentioned above, as explained in detail, according to the 1st example of 
this invention, in the arrangement of optical system which reads the image of a card face, the photo- 
electric-translation system of one lot lens array and image sensors is made perpendicular to a card 
face, and the two Light Emitting Diode line light source is arranged for right and left to this photo- 
electric-translation system. The Light Emitting Diode line light source of these right and left then, 
the reading period of image sensors The level of the image data of the right and left obtained by 
carrying out mutual lighting control The image data obtained by carrying out monochrome level 
reversal process after asking the pixel unit for every line for the absolute value of a level difference 
by treating as an image data of the whole card The influence of the design section of a card face can 
be removed, and the both sides of the vertical line of a convex type embossed character can be made 
to generate shading. 

[0048] Moreover, according to the 2nd example of this invention, it sets to the arrangement of optical 
system which reads the image of a card face. The Light Emitting Diode line light source is arranged 
so that light may be perpendicularly irradiated to the sense of a card. Furthermore, two image sensors 
are arranged to a bilateral symmetry to this Light Emitting Diode line light source. By treating the 
image data obtained by carrying out monochrome level reversal process of the level of the image 
data obtained from two image sensors after calculating the absolute value of a level difference per 
pixel as the whole image data The influence of the design section of a card face can be removed, and 
the both sides of the vertical line of a convex type embossed character can be made to generate 
shading. 

[0049] Therefore, the problem that an embossed character cannot be deciphered under the influence 
of the design section which became a problem by the conventional method, and the unnaturalness of 
the image picture by shading of one side of a convex type embossed character can be solved, and 
improvement in the quality of the image picture of the whole card can be aimed at. 

[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical system containing image sensors and the signal-processing system which 
processes the signal acquired from these image sensors are provided. In the image reader of the card 
which reads the embossing field which consists of embossed characters of the convex type 
configuration of a card, carries out various signal processing of the obtained image data, carries out a 
printout by the printer, and treats this as an image picture of a card (a) The rodrlens array 
perpendicularly arranged to the sense of a card, (b) The image sensors which counter this rod4ens 
array, and the two line light source prepared in a bilateral symmetry to the (c) aforementioned rod- 
lens array, (d) The means which carries out lighting control of the line light source of these two 
books by turns the line period of the aforementioned image sensors, (e) A means to read two kinds of 
reflected lights obtained from the irradiation light of a right-ancHeft 2-way per line as two kinds of 
image datas by the aforementioned image sensors, (f) A means to delay one kind of image data of the 
two aforementioned kinds of image datas by one line, (g) A means to calculate the absolute value of 
a level difference for the level of the two aforementioned kinds of image datas in the pixel unit for 
every line, (h) The means which carries out monochrome level reversal process of this absolute 
value, and the means which carries out the printout of the (i) this image data by which the reversal 
process was carried out as the last image data of the whole card are established, (j) Image reader of 
the card characterized by removing the influence of the design section of a card, and making shading 
of a bilateral symmetry appear in the vertical line of a convex type embossed character. 
[Claim 2] The optical system containing image sensors and the signal-processing system which 
processes the signal acquired from these image sensors are provided. In the image reader of the card 
which reads the embossing field which consists of embossed characters of the convex type 
configuration of a card, carries out various signal processing of the obtained image data, carries out a 
printout by the printer, and treats this as an image picture of a card (a) The line light source arranged 
so that ligjht may be perpendicularly irradiated to the sense of a card, (b) Two image sensors prepared 
in the bilateral symmetry to this line light source, (c) A means to read independently the reflected 
light generated towards two kinds of right and left in the same position of the card face obtained 
from the aforementioned optical-system arrangement by two image sensors, (d) A means to drive 
two aforementioned image sensors to the same timing, and to calculate the absolute value of a level 
difference for the level of the image data of two kinds of obtained right and left in the pixel unit for 
every line, (e) The means which carries out monochrome level reversal process of this absolute 
value, and the means which carries out the printout of the (f) this image data by which the reversal 
process was carried out as the last image data of the whole card are established, (g) Image reader of 
the card characterized by removing the influence of the design section of a card, and making shading 
of a bilateral symmetry appear in the vertical line of a convex type embossed character. 



[Translation done.] 
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